Protein kinase C activation potentiates the rapid secretion of the amyloid precursor protein from rat cortical synaptosomes.
In this study we have used the presynaptic-rich rat cerebrocortical synaptosomal preparation to investigate the proteolytic cleavage of the amyloid precursor protein (AbetaPP) by the alpha-secretase pathway within the betaA4 domain to generate a soluble secreted N-terminal fragment (AbetaPPs). AbetaPP was detected in crude cortical synaptosomal membranes, although at a lower density than that observed in whole-tissue homogenates. Protein kinase C (PKC) activation induced a translocation of the conventional PKC isoform beta1 and novel PKCepsilon from cytosol to membrane fractions, but there was no alteration in the proportion of AbetaPP associated with the Triton-soluble and -insoluble fractions. AbetaPPs was constitutively secreted from cortical synaptosomes, with this secretion being enhanced significantly by the direct activation of PKC with phorbol ester. The PKC-induced secretion of AbetaPPs was only partially blocked by the PKC inhibitor GF109203X (2.5 microM), whereas the phosphorylation of the myristoylated alanine-rich C kinase substrate (MARCKS) protein was significantly inhibited by GF109203X. The differential sensitivities of the MARCKS phosphorylation and AbetaPPs secretion to GF109203X may imply that different PKC isoforms are involved in these two events in the synaptosomal system. These findings strongly suggest that the alpha-secretase activity leading to the secretion of AbetaPPs can occur at the level of the presynaptic terminal.